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03157008. 9 



ft *'j m * =& 



^1/616 



1. -#ffl^f^^TiIilk^M^fSM^^7K%MM-?^% 



3. -^m^m^mm^mm^mmm^mm-^ 

4. urn mm* i mtw ^mm~^ mmm . 
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ft m £ # 4S M2/6]g 



fi^&W^EffljftWaiflAftHffiBjifP 

^W^4«fflS60ffiAfl<|*ffi^±aR*»^Jl!l*HffiBa*«lS«, 

9. «**l*J5*7W**%jl¥J!R-»:%?&WW«»». 
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tt m S * 1? 253/631 



10. «*&*IB*9W*7K%«IJRz:»:%«iWM«»». 

@*fB+&-ll#^#l&3-: &Hermann-Mauguin?^& 

12. ««tt3pJ3l^3 W^^tK *«?J!R— * » BB *4 , 

EBB******, 0*iAtfjMl££M4>5M%;fnM£4O 
M%tfJ?SSrt, W@*BBfi«SI££M£>6<>M%*nM£95M;% 

15. «*3R3pJ5*i4W*7K%jl¥JR— 
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tt #1 SS * 4? 



16. «*ft*J3l*i5W**%llPJ!Stz:2fc%^fl«iW«*r». 
g'K TiSi 2 -a^-: *Hermann-Mauguin?# ^&*£M££IWCmcm 

17. m jg&«j 1 5 fiti * js?M- * %*a &ti mm . 

18. «*&*J5#3 fiMMc %i»JSf- & w bh »t*4 . 

19. «MJ^i8W«%)iifI-»:^WPIStt*4, 

20. «*R*J5f^i9W*zK%«?M-»c%Mfl«iK«»». 

£ + . TiSi^^ : £ Hermann-Mauguinff-*§-&# W £ £ fUf¥Cmcm 

23. m$g^^j^^22S<j^^7X «jb f&mm m wtm , 
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*J '0: * # ^5/6]Ji 



24. «*«*iJ3l#23W*7k%j»jR-»:*?i!iWM«**#4. 

£ * , TiSi 2 &-£ : SHermann-Mauguirrff ft * ^fsJ^Cmcm 

25. ummmxiimmmMffi-fr&mmmttn, 

27. -mm^mm=-^m, 

ft: 

28. -mm&Mm-K&m, 

ft; 

29. -#ffl^**%j»JK-»:%?ftWW«»»W^^. 
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* J 3? * # S56/6JEL 
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^^mm±mmm^M:^mMnmmmmm=.7X^mo mm, 

Mo 

i^BSA^itffl. &&&mmmvtT, mmn^mzm^ 
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& W V »2/443S 



M, B*P#^«»*<fc^. «$P,a(Si),«(Sn)*l^(Zh)ll6«iRi|fca, 
*^»J^4199mAh/g,993mAh/g,fP410mAh/g, ^*T8****4£n 

//Kilf7n4S^IIlTr>/\'7 i>ia^i Arh6ft\ *n «+, ^ ^./Mn^fcil eft ^-H" 

l4Md>^j*i*IVBjK7n*,P#SbW-ft7C*^J.AWi&&CaFr 
M . ZnS-M *D AlLiSi- M W A f* 31 fa(#J *P JS ^ JP09.-06365 1 A W » 

a=0.5420nm$ftt 1 Bt,^Jifi#^^0.1592nm 3 ,^JI : f £|gfi<jf**RSl9.9 
X10" 3 nm 3 . 

^ t 56 f 1 I f . S JA Mr H ft # gfc a=0.8610nm , 
h= 1 .9737nm,c= 1 .434 1 nm$t tfc flt , JJg W IR^2.4372nm 3 , R&^fefe 
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& m 4? JB3/44JS 



^Li 12 Si 7 Bt. #|R#r^2.19^. 

^•^UWft'&ajLiaSis. Li 22 Si 5 WM H B Hr B ^(^:^#fi<]^fB]^F23) 
6.5918nm 3 ,^ja^^E^W^^82.4X10-Wo 

mat, mmftnnii^/M&mm^mmxM&K, 

^— £&^TJPO7-240201Ato%*tfe#Jti#tT, 

emw **t*i tfc . *»ia#»JMjyti«i**» i2%^»*ft* 

W«#»W8M**fcfc--. Site, ^£^J£fflJK^fcJifcHJW«W 
«ffiil2J, {MAT, ftfflftJBHl«7c*ttWft^«ltt«4fc«ft*W« 
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& m 45 »4/44jS 



£ *'Jffi JPO9-063651A4> ft <ft T , fi^BJ . 

/lft*J«ffl#ttWfl»l», SEttM^JflJH^Jg. «ttttttMHK2tt*ft 
#*ft;*;£j70%. 

Jtfc^h , JP2000-030703 A* ft PJ§ WtmM. E*3 M-MSIM ft S 

^ft*?tko urn, ±&mmm. wffi£.-toB*A*waf»fifi, 
mat, ummmmm, ^wttitt^a^-wfli^**** 

#7£m±&g ft. M«%fttttrR4Sc«lllURfiin^«M 

—ftjtn, ^0Mi>— #3feiHlIASj|7Cjjl, i±Sfc7G*. milBTU^. & 
IIIB^^Sl^IVB7C^ft7t^,^5.@*SA^:^]^S^ B ^^^B B H ^M 

4>£-ft#&. 
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lft a M & SE5/44JE 



mmt>— iti&s^iiAj^Tt^, ii^7c^, miiBTuft, miiBTcitfn 

JjtIVB7C|?tfj7Cm> ^ J.@^Am H l^ ^■pJU&^. / J>5nm%im.2> lOOnm 

3 ft, *mM&mmmw&ftmwmmtfc^Mm-}£^m 

JglVBxillitt^lt, ^J.m+SA^^#^^-, FdS^BpIW^ 
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& m 45 356/4451 



14, «iJTi^%/^^^icWB a BJH^. Mil 

pram** 

TJSo 
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Ttt W V miM4M 



m iiAm it m &i m t ^ % : M g ^p ca, a at 7n m #j #ii ? & 

fi§ :Ti,V,Cr,Mn,Fe,Co,Ni,Cu,Y,Zr,Nb,Mo,Ru,Pd,La,Ta, W,Ce #l Nd, ffij % 

t e + t & ^ j£ m m H °p m hmk m m mum . 

^*&wmmttn-w, miu, ^s^jpzooo-osotosa^w 

mmmmttm*, mnA^mm^mmxmmmmta, mutam 
ftgi-jrfamnAein^&m, hkmw&temwmwmmw 
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ift W 4$ 358/44 IS 



/ho 

M^@+gAa B H M6<jtTihf^. «o, mmttA&m&i&itt, &&&&& 

ffittffittm 8 =28.4,g(*B^ 1 1)), 47.3JS(*BS J F£M(220)), 

56. 1 I ®(3 1 1)),69.1 ^ T al ®(400)),76.4jK(*i S f M 

®(33i))^^, mmmttm. m^mrm^A^m^±^mm, °r 
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% W # 3&9/44JS 



Wfl>«#, @*BAtfj&$2H£, MSfflBW^fiJc^ 

Tisi 2 . /^a^p^, ttXjM?, mi^\ajtEio-sommmMM2Q 

m. ME.iaH^gl*IA H B H ®^ii#, Hjtb, RT^ift, i^#2fi<j@*gA^b 
@*BaA®A<j**, {BS^tbTlBH^SffiBAffito**. £nJH0*gA&h 

s*j^ntt**awiamM«**. hj*. ana*. ^#ifi<js*gA 

SMS^+HffiA^HfflBttfflja^iaaWiPEDXC^JIlRW- 
X-#^7tif^, "EDS" 

5nm^n M. £ 1 OOnmfg H #J A & » 
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m v mio/MR 



StlA4 3 Wm B B B^^pTiia^J$n±J^WAXEi!iJ*y**i«^. m 

filtgScherrer's^, ^^T'^^mmA^MB%R-^WB%R^T>i 
mHl^D(nm)=0.9X X/O Xcos9) (1) 

0 = ±3£il##J^(rad) 

^^iysa^A^^aix^.. 

^«tfB^ba(^J$PS^fQH: 100-60(TC, ^tSftffB]: **Jl/|Nftf, 

ft^Fi&i^Bl^fficS^M^-W^, M5-*Mt&£: MA 
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& m V mn/44M 



%mfaA&&m.J&m, #4*t3i&g3j200-30<> , C: 
^SM^bK^: 500 'C, ^^SHtfa]: I'btt. £ff HIT), it 

mteAMR^-M'b, #m&&mmm*tf}mteA%\®m 

^^si+iAiiii^^aw^Biwtf^T, -^^^aii^^s® 
ttAM'&£hR^mmoomxwm*mmt, &®&m 
zjs^mmAm^K^^sWi^m^ioom^mMmMn 

&&mmT&*®ttA&T-m£hR^&m&5i£xmm£mm 
^m.mz^^mmmmm 0 «t*iMA«ii&&3im^i£ittti 
ur, ^n*m&&&mmttA®m£kR^&mQo®xmn®ttm 
tatb, -fepj^m, &&MmzB&*mteAMmihR^&m'>5*#i%: 
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& m =f5 35 12/44 Jft" 



ficSftiftW*. HffiARTUl'MlifcSn, StfPZn!2Jl*hftJjl«(0!lfclM 
£5wt%H*BA)7cH, ftlO, C,N,S J Ca,Mg,Al,Fe,W,Y,Ti,Cu,Cr,Co^P. 
?ETM. :»#*&0*BBto*ffcfc#!l. 

B"), ^^fBl^|sJT^lI*SAa B H ^^^W^fi]^o il&&£± 

^@+iA#^ H e H M^fS]±^o 0iJ$P,SStSAS^m^,-^(lOO) 
¥ffi*Sfct, iaig*«j»»W(110) 3 F®J»* : f : ltJF(BPS : F?Fa»). lit 
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% m ^13/44jg 



SHermann-Mauguin^-taPWSf^l^Cmcm. &m&'*IMttX-&& 
fiJ*f*l*(XRD)*fii^. ±a$£[US¥Cmcm^: g^iXRD&fttt 

e=65jgPfti£2^o 

pgo *n££Att£ttB<p &£MMfcKtti£, aJ^ttWRTttttW* 
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U m # &M/44jg 



AWfi»tk^40M%(H^B^S*t:fc/h^60a*%)B^ > 



TiSi 2 4fc£-#lfcJ l0 4 S/cm o S^bklO- 5 -10- 2 S/cm^:#^ #J % 

7X^0 

Mtt*, TiSi 2 WJI4*^^*S|SI^Cmcnda^c. TiSi 2 toH 

m. 
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& m V 2? 15/4451' 



jtb^h, m®m&^: &mimMmmsm&.t&m, ®mm% 
&%&n#)M-, m^.'j>-wm&sn, si, zn, miAi&TtM, & 

&M:G*m®.j8.M®mAm®mM®*, #RM^&w&ji£fo, & 

^$#-^#-§M(in-rotating-liquid-spinning), Hfcg 
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& m 45 % 16/4431 



23 



03157008. 9 



U m # »17/44ji 



Ait^MW^SII; $tminZ*jkm, ketjen black, M&^H, ^V* 

z>')&mmmm£. mmm&^um&® sn, mm 
mm &m&mtftiffimMim*tiB . 

»;fc^iooM#l9ilfc*m^i-50M#, fft&:gEi-3OM#fi<j?E0l 
fcfjlg. tt^JWW^®: IRPI«. |g03KZJ&(PTFE), 

^^-mz,^(PVDF), *z,#-t-#8u&, iajKz.»-Amz.«#iR 

IK*&(PFA), l,l---gCZ.M-7 ! N^M^m#J J 1,1-Z1|RZ,«-H|R«CZ. 
^HS«. Z»«-H«r.«*3R«KETFE), mHfc*CZ»«(PCTFE), 1,1- 

^H^I(ECTFE), l,l---^RZ.*f&-/NlR^*ft-iaiRZ»#&^5R*&» 

40, Z.#-pli*K¥ft«JR«fl<rNaW : ?-2fi!ftW^Jie4fc, Z,*-¥*P5« 
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& m 45 3$ 18/44 >g 



M3, Z.#-¥*Pf#&lft*IR«&fl«INaW ; P-5!IKW*JR<». Z.«-P3*&& 



Li x Co0 2 ,Li x N02,Li x Mn0 2 ,Li )( Co y Ni | . y 0 2 ,Li x Co y M i . y O z ,Li x Ni i _ y M y O z ,Li x 
Mn 2 O 4 f0Li x Mn 2 . y M y O 4 o B m,tt±^^^^ , M3jM4>— 'MSS 
Na, Mg, Sc, Y, Mn, Fe, Co, Ni, Cu, Zn, Al, Cr, Pb, SbfflB 
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& m V M19/44J& 



KlTtm, ^jax,yfPz^0^x^l.2,0^y^0.9,2.0^2^2.3S£fflrttStr 

ft. 

mtnZL&m, ketjenblack, W^M, JB, *TIS*P&^Jtl: # 

«M3»JMPI#J. #J£n, JJf3*M#RreiMl00Ml:»PH«»ttl&J!RM 
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& m A 3fS20/443i 



£&l-500«#tt*Efflrt. 

#(EC), «KPI«(PC), «8T#(BC)*Dfig83EZ,«B8(VQ^ 

*«ISin«K-¥iB(DMC), «K-Z.BS(DEC), 5*&¥Z,BB(EMC) 
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ft m 4« SS21/44JS 



mmmz^m: y -ft awn y -t^ Sa; %^wm\,i-— ¥^z.«j^(dme), 

1 ,2- - Zi flS Zj^(DEE)^0 Z, flS ¥ «S Z^(EME) ; i^^^flHS. 1 ^^ 

m, wmm, z>mm, -fum zjt, mm, mm 

Z,gmonoglyme, ^i£i, E¥H5¥^, -ftjd^fij^, 
JfflRL EP^FTfiRL 1,3-— ¥i-2-«^I, 3-¥l-2-iP|^l. 

$n,LiC104,LiBF4,LiPF 6 ,LiAlC,4,LiSbF 6 ,LiSCN,LiCl,LiCF 3 S03,LiCF3C02 
,Li(CF3S0 2 ) 2 ,LiAsF 6 ,LiN(CF 3 S02)2,LiB 1 oCl 1 o, fft Wl Ah #1 ^ 
M,LiCl,LiBr,LiI; M^,4-;£g^^IfO@OEJBco ±j£4I&nm 

*Mlfclttffl»&W#»Jft«'J<> #iJ&J^5£ffl*£m2mol/L-2mol/L 

mm, Mia, psu&m&&}W,ik®, sit^m^mm^mo nm? 

& Li 4 Si04,Li 4 Si04-LiI-LiOH , pLi 3 P0 4 -( 1 -p)Li 4 Si0 4 ( % 4 1 , p Mi & 
0<p<l ?a ffl ^{t),Li 2 SiS 3 ,Li 3 PO4-Li2S-SiS2l0pbosphorus^'W:^l'H:'^ < iJo 
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& m =B ^22/44jg 



«ai*ftf^4u. mm, i^z.zMii. 

in, 0f&?Lfc£O.oi-i*#Mmfflrt. »«M¥*S?LR«RrWfllfcim 
jaj?fii¥*&?L»fi«}n«3()-80%#«fi«ilgfflrt . 
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ft W =f5 S?23/44jK 



ftmrnmrnm ^mmm^m mwi&jj& . 

£BH HfflAfi<j:Ri&ailWAXD»**T*ft. J» 

RINT2500(E&Rigaku Co.#Ji£)ffl#^Si£##&CuK. X 
=1.5405nm)fflf^X#^M, ; i£#jltA^lt^2 6 ^10-80^ ft 1*1 it 
^TWAXD^!l#c 

4 BB S ***4 >f , @ *B A*P @ *§B fft £L j&S &EDX(EDS);*Ei¥ ft . 

it^o ffcfc/BTlM*#»*to*a*ia:#. ^fflRamanorT-64000(Jobin 
Yvon/Atago Bussan Co., LTD)., !U«5t^tj^^#l4 , ^#-— fifiW^ 
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ift m 45 



inT^PBIR. fr85M^&^(lithiumcobaltate)*, MA 
f^*#%#Jtti0M»Z.*»(AB)»f^*tt^«W5«*»IRiiz:||[ 

tt w wsl , *m*i .5moi/L^^ ^LiPF6^)i? ^mm zmmmm w z. 
mo'c&imu®*, MMmMf%%jWL%.im, MiooomA 
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ft m 45 3525/44 35 







mm 

■ft* 


laHSDsEfllt 


. mm 


MUM 
('hW) 


Al 


Sn 


20 


TisSno 


80 


3 


A2 


Sn 


20 


TieSns 


80 


10 


A3 


Sn 


20 


TieSns 


80 


20 


A4 


Sn 


20 


TieSns 


80 


30 


A5 


Sn 


20 


TieSns 


80 


50 


A6 


Sn 


25 


Ti-Sn 


75 


3 


AT 


Sn 


25 


Ti-Sn 
■KtiME 


75 


10 


Aft 


on 


60 


Ti-Sn 


75 


20 


AO 


I on 




Ti-Sn 


75 


50 


Bl 


Si 


25 


CoSia 


75 


3 


B2 


Si 


25 


CoSis 


75 


10 ! 


B3 


Si 


25 


CoSia 


75 


20 


B4 


1 Si 


25 


CoSis 


75 


30 




c; 


on 
30 


Co-Si 


70 


3 


DO 


Ol 


on 


Co-Si 


70 


10 


B7 


Si 


30 


Co-Si 


7f> 
i \J 




B8 


Si 


30 


Co-Si 


70 


30 


B9 


Si 


30 


Co-Si 


70 


50 


CI 


Zn 


10 


VZnie 


90 


3 


C2 


Zn 


10 


VZnie 


90 


10 


C3 J 


Zn 


10 


VZnis 


90 


20 


C4 f 


Zn 


10 


VZnie 


90 


30 


C5 i 


Zn 


10 


VZnie 


90 


50 


C6 J 


Zn 


40 


Cu-Zn 


60 


3 


C7 | 


Zn 


40 


Cu-Zn 


60 


10 


C8 | 


Zn 


40 


Cu-Zn 


60 


20 


C9 | 


Zn 


40 


Cu-Zn 


60 


50 
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& BJ 4? ^26/4 4 Jg 



1600°C^Sn^PTiWM^-^S4, £4»&Sn#J#WH;|flAttlSW«*tt4 
AJ***»+. ^B^M^Stn.*, &J§lU2800ipmfi«J$$&ia 

A6-A9W«-aiuAWffirafi«ij«^*ifflratts*fcb. <s£#-&#m 

#f-*m#Al-A9, ^#Bl-B9W£i£#Cl-C9,ia^»3i±& 

mm* mmm?$t2+. 
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& m # 3527/44 jft 











(nm) 


*ft 

(mAh) 


M otj 

0) 


Al 


Sn 


im m 

TieSnB 




- 


1905 


49 


A2 


Sn 


TieSns 




110 


1950 


90 


A3 


Sn 


TieSns 




100 


2260 


91 


A4 


Sn 


TieSns 




5 


2245 


91 


A5 


Sn 


TieSns 




1 


1750 


90 


A f\ 


on 


Ti-Sn 








45 


A T 
a i 


C- 
ou 


Ti-Sn 








qi 


A Q 

Ao 


on 


Ti-Sn 


1 TtXI 


in 




90 


A Q 


on 


Ti-Sn 

®»mm 








on 


Bl 


Si 


CoSis 




• 


1910 


50 


B2 


Si 


1 CoSu 




100 


2360 


92 


B3 


Si 


CoSi 2 




5 


2345 


90 


B4 


Si 


CoSi2 




1 


1450 


91 


B5 


Si 


Co-Si 




* 


1870 


39 


B6 


Si 


Co-Si 




110 


1950 


91 


B7 


Si 


Co-Si 




90 


2320 


92 


B8 


Si 


Co-Si 




10 


2302 


90 


B9 


Si 


Co-Si 




2 


1570 


90 


Cl 


Zn 


VZme 






1685 


49 


C2 


Zn 


VZnie 




110 


1925 


90 


C3 


Zn 


VZnie 




100 


2166 


91 


C4 


Zn 


VZnie 




5 


2145 


92 


C5 


Zn 


VZnw 




1 


1620 


91 


C6 


Zn 


Cu-Zn 






1990 


44 


C7 


Zn 


Cu-Zn 
®#®& 




90 


2135 


91 


C8 


Zn 


Cu-Zn 

®&%m 




10 


2100 


91 


C9 


Zn 


Cu-Zn 




2 


1560 


90 












1800 


89 
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& m 45 M28/44j)l 



#Al-A9iJgafTWAXD«*W«|*, £rtH*R«£tt*#AlifnA6 

^tri^#^WM^tBiaa^gi^A H B H ®fl<j^ 0 

(*#A2-A5*ni*#A7-A9), i&*«^«#w-ap^afir^4ha(«flt 

•tt^mr, ^Eiso'c^si/hBt), ^xt^AhaawM«w»afi l wAXD 
i'j*o fflist^ttattfflfflA+ji#»flHfe» ^jamw»# 
j5jM^fcB!a@^@ffiA B B B ffiWii#o @+SA^m B B a >R^-^#^wfs] 

mat, Mmm, mm^w^mmmm^ m&mm 

^#A1-A9^A*^(^t£#A1-A9, ^ffl^W^AbaWM® 
tlr«ftW!QH : F@ffiAfiffiW*»fl«I«#(«#A2-A5#«#A7-A9), 

tt*+HffiA3FFifiSffiW«#W1««T, JPi55#Al*lA6, 

«X5f^ttSIBSffiA+»fiXTf*i%?l!i«Ftti.raW^*afir«F 
f£Ht^m, 4«i«:aSarll^Tj-«5-100nm?£HW«#, 
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& W # 3529/44JS 



SJtgJU^tS-lOOnmfifjmHrt. £$, i$#^2240mAhWflJ*&Sfc 

^fcS^mFti IrI , S Tfo Hit T Jl WttH3fc W i^Sfi- 
i^#Bi-B9|PT^#Cl-C9&<J^m^^BJT-^i^#Al-A9RiJ$fffi|W] 

-77®, &n*®ftAm%i£M i MttWmmT, fcl*#Bl, B5, 
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